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What’s it all about 
Students taking introductory physics classes are presented with 
concepts of conservation of momentum, and conservation of 
energy.  Unfortunately, these concepts are seemingly in conflict 
in inelastic collisions (collisions in which the two objects stick 
together).  In laboratory investigations of inelastic collisions, 
Students see the collision take place, can determine that 
momentum is conserved but are puzzled by the 
non-conservation of translational energy (kinetic).  Typically this 
“loss” in translational energy is hand waved away as energy 
transfers to deformation of objects, energy transfer into sound, 
heat, etc.  This is not very satisfying. 
 
We wanted a system in which the change in kinetic from before 
the collision to after the collision is matched by a transfer of 
energy into another form.  In this case the transfer of energy 
from kinetic to potential.   
 
Energy Tracking for Non-Elastic Collisions: Crashes made Easy! 
James Otto and Mark F. Masters 
Department of Physics, Indiana University Purdue University Fort Wayne 
The Approach  
 
Once the spring is calibrated the fun starts: we launch one cart into a 
stationary second cart. The sonic position sensor is used to measure 
the initial speed and the speed after collision with the two carts stuck 
together.  Typical data is shown in the position-time graph below.  We 
also measure the spring compression after the collision.   
Conclusion 
As can be seen from the data, we can actually measure the change 
in potential energy and explicitly show that the translational energy is 
converted into this potential energy.   
Let’s slow it down 
In order to get a better idea of where the energy is going in a 
collision, a spring is attached to one cart and a ratcheting 
mechanism is installed on the other to lock the carts together 
after the collision.    
 
The spring constant is carefully determined by measuring the 
speed of the cart after being launched by the spring.  All cart 
speeds are measured using a sonic position sensor. 
Results 
Based on the second expression, if we plot the change in spring 
potential energy vs. the change in translational energy  we should 
get a straight line with a slope of -1.   
 
 
Next time I 
drive! 
Making Sense 
The change in kinetic energy from before the collision to after the 
collision is given by the expression below.  Unsurprisingly, this result is 
negative.   
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The change in the potential energy in the spring is related to the change 
in kinetic energy as shown below.   
spring 
ΔPE= -1.0723(ΔKE) - 0.0174J 
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